The postulate that a liquid possesses characteristic frequency and enegy of vibration, and that all other energy goes to "free" diffusion, leads to the relation
where TM is the melting point, M the atomic mass, V the atomic volume and L the heat of fusion. A is a constant obtainable from the Lindemann relation, 0.36 for the alkali metals, 0.30 for noble metals. This relation is in very good agreement with experimental self-diffusion data of liquid metals.
From considerations of the frequency spectra of liquid metals, BROWN and MARCH 1 derive the following relation for the self-diffusion coefficient Dm of a monatomic liquid at the melting point Tm:
where k is Boltzmann's constant, M the atomic mass and vs the Debye frequency of the solid. Equation (1) can be obtained (see also NACHTRIEB 2 ) from the Einstein relation
when one assumes that the time r between successive displacements (r.m.s. value A 2 ) is the inverse of rs (which corresponds to "free" diffusion) and further that i M vs 2 Am 2 = 3 A; Tm .
According to this, twice the total kinetic energy of the atoms would be responsible for the diffusion process, which does not seem very plausible.
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It may be better justified to replace the RHS of (3) with I L, where L is the heat of fusion. The concept is hereby brought in, that it is the heat of fusion that introduces "fluidity" as manifested by "free" diffusion. One may further postulate that if the liquid is supercooled below Tm the fluidity contribution of energy is used up at a temperature T0 given by the equation
By analogy with the Lindemann relation 3
where V is the volume per atom and CL a constant for a class of liquids (4.8 for the alkali metals, 5.8 for noble metals), one may then define a Debye frequency of the liquid,
where the "highest solid temperature" Tm is replaced by the "lowest liquid temperature" T0, such that n=(l-L/3kTmy f >vs.
Accepting finally, as in the argument leading to (3), that beyond the contribution due to vibration, 3 kT0 , all thermal energy is diffusive (in principle: when the amplitude of vibration exceeds the critical amplitude of melting, the displacement becomes irreversible) one gets
Putting T = »'1~1 in Eq. (2) and substituting into (8) yields
and with (7) and (5)
This final expression can be more illustratively written
(lib) Equation (11 a) describes the temperature dependence of self-diffusion, (lib) the self-diffusion coefficient at the melting point.
A careful recent analysis of experimental self-diffusion data for the alkali metals 4 has yielded the following systematics: 
a0 die tatsächliche Gitterdimension (z. B. die Gitterkonstante im kubischen System), AR die Abweichung der Probenebene von der Goniometerachse, R der Goniometerradius (Abstand Goniometerachse -Detektorblende), AG der Nullpunktsfehler. Werden die Registrierrichtung, die Winkelgeschwindigkeit des Goniometers und die Registrierzeitkonstante gleich gehalten, so ist der Nullpunktsfehler unabhän-gig vom Glanzwinkel. Es sind somit drei Unbekannte, nämlich AR. A0 und a0 vorhanden, die zu ihrer Beschreibung der Vermessung von mindestens drei Interferenzprofilen bedürfen. Die "falsche" Gitterkonstante ai wird z. B. für das kubische System aus dem gemessenen Schwerpunktswinkel 0; des Profils, der Wellenlänge / der charakteristischen Strahlung und dem Wertetripel h; mit Hilfe der Braggschen Gleichung berechnet.
